This report describes a 61-year-old female with a giant cell tumor of the tendon sheath (GCT-TS). MRI showed that an elliptical abnormal signal was observed over the infrapatellar region of the right knee. We directly do arthroscopy to remove the tumor. An oval irregular mass of about 2.0 cm × 1.5 cm × 1 cm in the right knee joint was found. It was hard and had a dark red surface and the pedicle of the mass was connected with the joint capsule and infrapatellar fat pad. Nodular GCT-TS occurs less frequently in large joints than the small joints of the fingers and toes. The current report demonstrates the unique characteristics of the GCT-TS that extends around the ankle and invades the knee and proximal humerus.
Introduction
Giant cell tumor of the tendon sheath (GCT-TS) is a benign tumor of joints, bursa, tendon sheath and synovium, which was first described by Jaffe et al. in 1941 [1] . It is also known as localized nodular tenosynovitis. The incidence of GCT-TS is 1 in 1,800,000, and most of them grow in the small joints of the hands and feet (85% of cases), rarely found in the knee joints, showing nodular growth [2] . GCT-TS usually occurs in women aged 30 -50 years [3] . Usually, the patient has no any obvious cause of repeated swelling and pain. GCT-TS is slow in growth, non-aggressive in nature, and few malignant changes may occur. Edge resection is the standard treatment for GCT-TS. However, despite of benign in nature, the rate of local recurrence after resection is reported to range between 10% and 20% [3] . The local high recurrence rate may be due to the fact that complete resection may be difficult because the mass is often connected to the tendon sheath or synovium.
Here we present a case of GCT-TS involving the infra-patellar fat pad and discuss its clinical and imaging features, differential diagnosis, histopathology and treatment. It can help clinicians build more informed diagnoses and manage the right methods of treatments. Written and informed consent was obtained from the patient.
Case Data
A 61-year-old female with no obvious cause of right knee pain since one and half year with limited range of motion (ROM), followed by intermittent swelling and paroxysmal pain, and exaggerated while walking upstairs and downstairs. The symptoms were obvious, and occasionally the joints were interlocked during the activity, which got resolved by themselves. On physical examination: the right knee was mildly swollen, with ROM from 0˚ -120˚. The patellar tap test was negative, patellofemoral joint tenderness was negative, right knee joint line tenderness was positive, lateral stress test was negative, McMurray test was postive, anterior and posterior drawer test was negative, Lachman test was negative, and no obvious neurovascular deficit was observed. The lab reports were: WBC-5.00 × 
Surgery and Pathology
Intraoperative findings: An oval irregular mass of about 2.0 cm × 1.5 cm × 1 cm in the right knee joint was found. It was hard and had a dark red surface and the pedicle of the mass was connected with the joint capsule and infrapatellar fat pad. One-sixth of the surface of the mass was cut off from the pedicle that was connected to the infrapatellar fat pad of the joint capsule and later on using an arthroscopic blade, it was completely removed.
After removal of the mass, a scalpel was used to cut it from the middle, no blood flow was seen, the cut surface was solid lobulated, irregular curved cracked cavity near the pedicle was visible (Figure 2 (A) and Figure 2(B) ). After that, the original tumor and the synovial membrane were joined, and a 0.5 cm synovial membrane was removed with a planing knife. The removed tumor was sent to 
Discussion
The localized GCT-TS is macroscopically one or more nodules, brown and yellowish color of different size as per to the hemosiderin. The histopathological features were lobulated leaflets surrounded by dense, transparent collagen. The intratumoral cells are composed of mononuclear cells, osteoblast-like multinucleated giant cells, xanthoma cells, chronic inflammatory cells, hemosiderin macrophages and collagenized matrix in different proportions. CD-68 immunohistochemical staining was positive [2] .
Although GCT-TS is histologically identical, it is divided into two different forms according to pattern, diffuse and limited. Local GCT-TS is usually the flexor tendon with extra-articular involvement of the hands and feet. The diffuse form, also known as Pigmented villonodular synovitis (PVNS), is usually intra-articular and involves large synovial joints such as the knee, ankle and shoulder. Diffuse PVNS present as intra-articular hemorrhage in the knee joint whereas the nodular GCT-TS usually manifest as a painless mass [4] [5] . The knee joint usually involves in a diffuse pattern, while the intra-articular GCT-TS is a rare lesion [6] .
Although the cause is unclear, more than half of the patients have a history of trauma. The course of the disease progresses slowly, and the interval between the first sign and the diagnosis is longer: 10 months to 3 years. However, acute forms have been reported, related to torsion and necrosis of a pediculated nodule [2] .
Functional signs are relatively nonspecific，there is joint discomfort in the knee joint, repeated swelling and limited mobility. Locking of the joint, pseudo meniscus symptoms or joint instability maybe felt [7] . During this phase, radiological examination of the knee joint may be helpful for the diagnosis of GCT-TS. The main signs are swelling of the soft tissue around the joint, increased density, and generally no calcification in the soft tissue, with or without compression bone erosion. MRI examination has diagnostic value. On the T2-weighted image, the tumor shows homogenous high-density shadow or peripheral high-density shadow. Due to the presence of hemosiderin, there is no magnetic effect on MRI, the tumor has a fibrous capsule, and the adjacent joint tissue is mostly unaffected.
The standard treatment for GCT-TS is complete resection of the tumor. The most common postoperative complications are local recurrence. Mollon et al. [8] reported that regardless of incision or arthroscopic resection, radiotherapy, the total recurrence rate of all treatments combined was 7.1%. When the local total resection of the tumor is usually performed, the recurrence rate is low. Residual tumors are the main cause of recurrence. Therefore, Kilicaslan et al. [9] reported that they were more inclined to open surgery to remove the lesion without leaving any residue tissue. However, I recommend arthroscopic resection, because during the arthroscopic operation the image is enlarged, the removal is more comprehensive, with a small trauma and is easy to recover after surgery. On the contrary, the open surgery is not comprehensive, the trauma is large, and the postoperative recovery is slow.
Other treatments are Radiation therapy and targeted therapies. Targeted treatments include anti-TNF alpha, tyrosine kinase inhibitor, a monoclonal antibody inhibiting CSF1receptors [10] [11] . But these treatments apply to diffuse TSGCT or PVNS. The preferred treatment for localized GCT-TS is a complete surgical removal. Additional radiation therapy is also possible.
Conclusion
In summary, the initial phase of GCT-TS may stimulate the synovium, causing subtle clinical signs and symptoms. Since the X-ray is usually normal and the possibility of neglecting the tumor is high, the doctor is urged not to ignore any minor pain or joint discomfort. In such case, MRI is recommended to rule out soft tissue lesions. Although the tumor may recur, it is recommended to remove it under arthroscopy and to recover well after surgery.
